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Project Introduction

This proposal will develop a plasma-assisted modification to a lean direct
injected (LDI) combustor to control combustion instabilities and enable clean,
compact combustion. Controlling combustion dynamics in jet engine
combustors continues to be a major challenge especially in advanced engine
designs where, due to leaner flames, less cooling air and more turbulent
injectors, there is a higher potential for damaging combustion
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Moreover, plasma has been shown to be a promising tool for improving flame
stabilization. The rapid actuation time and authority of plasma discharges also
make plasma an attractive actuator for active combustion control. Plasma can
both improve both static stability via kinetic enhancement of reaction
pathways and dynamic stability, especially if configured in a closed-loop
configuration. Plasmas have already been demonstrated in literature to have
positive effects on combustion dynamics. However, further work is necessary
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Anticipated Benefits
The proposed technology can be applied to rocket engines to improve ignition
on green propellants and control over combustion dynamics in these systems.
This technology also has applications in enabling low emission supersonic
transports as well as low NOx, compact, fuel flexible combustors for civil
aviation.
In other embodiments, this technology can also be used to improve ignition
and combustion stability for scramjet-powered vehicles which may be used for
responsive space access.
This technology has significant non-NASA applications as well. The technology
is readily applicable to reducing emissions, fuel consumption and engine size
for both civil and military jet engines.
The technology can also be applied to gas turbine engines for power
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generation to improve fuel flexibility, reduce emisisons and reduce

maintinance costs associated with combustion dynamics. Organizational
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